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MEMORANDUM FOR FILE 

The a u t h o r s  p a r t i c i p a t e d  i n  t h e  C r i t i c a l  Des ign  
Review ( C D R )  o f  t h e  NRL (Naval  Research  L a b o r a t o r y )  S082A 
XUV Coronal  S p e c t r o h e l i o g r a p h  and t h e  ~ 0 8 2 ~  XUV S p e c t r o g r a p h  
expe r imen t s  h e l d  at  Bou lde r ,  Colorado ,  on J u l y  2 9  t h r o u g h  
August 2 ,  1968 .  The pu rpose  o f  t h e  CDR was t o  examine i n  
d e t a i l  t h e  a p p r o a c h e s ,  p l a n s ,  d e s i g n s  and s p e c i f i c a t i o n s  
p r e p a r e d  by t h e  exper iment  c o n t r a c t o r  p r i o r  t o  i n i t i a t i o n  
of t h e  hardware  m a n u f a c t u r i n g  phase  of i n s t r u m e n t  deve lop-  
ment.  

P e r s o n n e l  from t h e  B a l l  B r o t h e r s  Resea rch  Corpora- 
t i o n  ( t h e  expe r imen t  development c o n t r a c t o r )  and NRL ( t h e  
P r i n c i p a l  I n v e s t i g a t o r )  p r e s e n t e d  a d e t a i l e d  r e v i e w  o f  t h e  
expe r imen t  o b j e c t i v e s ,  expe r imen t  o p e r a t i o n s  and subsys t em 
d e s i g n s  i n c l u d i n g  i n t e r f a c e s  w i t h  ATM sys t ems .  The r e v i e w  
team c o n s i s t e d  o f  r e p r e s e n t a t i v e s  f rom MSFC, MSC and NASA 
H e a d q u a r t e r s .  W r i t t e n  comments by  t h e  r e v i e w  team were 
s o l i c i t e d  by t h e  MSFC co-chairmen,  M r .  A .  F. Whi te ,  Jr., 
R-ASTR-DIR and Mr. W .  C .  K e a t h l e y ,  I - S / A A .  

Comments and  o b s e r v a t i o n s  on t h e  CDR g e n e r a t e d  
by  t h e  a u t h o r s  a re  c o n t a i n e d  i n  Appendix A .  

S .  H .  Levine 

1024 SHL 
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APPENDIX A 

MLS Comments and O b s e r v a t i o n s  
on t h e  NRL C r i t i c a l  Design Review 

1. No i n t e g r a t e d  v i b r a t i o n  o r  thermal  t e s t i n g  on t h e  
NRL e x p e r i m e n t s  has been performed t o  p e r m i t  c o r r e l a t i o n  of 
a c t u a l  hardware c a p a b i l i t i e s  w i t h  t h e  e x i s t i n g  a n a l y t i c a l  
models .  I n  view o f  t h e  l a c k  o f  t e s t  data t o  s u b s t a n t i a t e  t h e  
soundness  of  t h e  d e s i g n  approaches  f o r  b o t h  i n s t r u m e n t s ,  i t  
i s  f e l t  t h a t  t h e  CDR was somewhat p r e m a t u r e .  

2 .  S t r u c t u r a l  and t h e r m a l  a n a l y t i c a l  models p r e s e n t e d  
by BBRC were i n c o m p l e t e .  Recent changes  t o  b o t h  i n s t r u m e n t s ,  
i n  p a r t i c u l a r  t h e  a d d i t i o n  o f  thermal c o n t r o l  sys t em s t a n d -  
off heaters,  s h o u l d  b e  i n c o r p o r a t e d .  

3. Thermal Mechanical  U n i t s  (TMU) o f  b o t h  i n s t r u m e n t s  
do  n o t  a d e q u a t e l y  r e p r e s e n t  t h e  f l i g h t  a r t i c l e  c o n f i g u r a t i o n .  
Changes t o  t h e  TMUs, p a r t i c u l a r l y  w i t h  t h e  a d d i t i o n  o f  s t a n d -  
off heaters ,  s h o u l d  be  made. 

4.  F l i g h t - t y p e  o p t i c s  are n o t  b e i n g  p r o c u r e d  by NRL f o r  
t h e  e x p e r i m e n t s  on t h e  p r o t o t y p e  ATM, c o n s e q u e n t l y  t h e  p r o t o -  
t y p e  NRL e x p e r i m e n t s  a r e  not  f l y a b l e .  S i n c e  t h i s  i s  n o t  con- 
s i s t e n t  w i t h  t h e  e s t a b l i s h e d  ATM program p l a n s ,  MSFC s h o u l d  
i n v e s t i g a t e  t h i s  i n c o n s i s t e n c y .  

5. Experiment  o p t i c s  a l i g n m e n t  checkout  i n  t h e  Thermal  
Vacuum Chamber r e q u i r e s  t h a t  a n  u l t r a v i o l e t  l i g h t  s o u r c e ,  
a c c e p t a b l e  t o  t h e  P r i n c i p a l  I n v e s t i g a t o r ,  be  p r o v i d e d .  MSFC 
s h o u l d  c o n s i d e r  t h e  i n c o r p o r a t i o n  o f  a c c e p t a b l e  l i g h t  s o u r c e s  
i n  t e s t  p l a n n i n g  t o  a s s u r e  tha t  o p t i c a l  p a t h  checkout  i s  
i n c l u d e d  i n  end-to-end v e r i f i c a t i o n  o f  expe r imen t  s y s t e m s .  

6 .  The F a i r c h i l d  LPDTpL 9 0 4 0  and DTuL 9900 ( f o r m e r l y  
930)  ser ies  m i c r o l o g i c  e l e c t r o n i c  f l a t p a c k s  are  c u r r e n t l y  
used hy s e v e r a l  ?:AS:: programs i n c l u d i n g  t h e  LM and t h e  ATM. 
I m p e r f e c t i o n s  i n  t h e  F a i r c h i l d  m e t a l l i z a t i o n  p r o c e s s  has re- 
s u l t e d  i n  e l e c t r i c a l  d i s c o n t i n u i t i e s .  NRL and MSFC r e p o r t e d  
t h a t  GSFC and F a i r c h i l d  b e l i e v e  t h a t  a f a b r i c a t i o n  r f f i x f f  has 
been  found .  D r .  Tousey o f  NRL i s  concerned  t h a t  due t o  t h e  
widespread a p p l i c a t i o n  of t h i s  m i c r o l o g i c  t h r o u g h o u t  N A S A ,  
a p r i o r i t y  l i s t i n g  may be r e q u i r e d  i n  o r d e r  t o  a s s u r e  t h a t  
expe r imen t  and ATM s c h e d u l e s  can  be  m a i n t a i n e d .  
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7.  NRL e l e c t r o n i c  boxes have p r i n t e d  c i r c u i t  b o a r d s  
which are hardwired t o  t h e  e x t e r n a l  c o n n e c t o r s  o f  t h e  b o x e s .  
Should  a f a u l t  o c c u r ,  i n t e r n a l  t o  t h e  box,  i t  would n e c e s s i -  
t a t e  removal  o f  t h e  e n t i r e  box and r e t u r n  t o  t h e  BBRC f a c i l i t y  
f o r  rework.  T h i s  d e s i g n  ph i losophy  l i m i t s  t h e  i n h e r e n t  f l e x -  
i b i l i t y  of p r i n t e d  c i r c u i t  boa rd  a p p l i c a t i o n  f o r  m a i n t a i n a b i l i t y  
and imposes a more c o s t l y  s p a r e  program t o  s u p p o r t  these  
i n s t r u m e n t s  on ATM. I n  view o f  t h e  advanced s tage o f  e l e c t r o n i c s  
development  o f  t hese  i n s t r u m e n t s ,  r e d e s i g n  does  n o t  a p p e a r  
p r a c t i c a l  or j u s t i f i a b l e .  S u f f i c i e n t  s p a r e s  s h o u l d ,  t h e r e f o r e ,  
be p l anned  and s h o u l d  be made a v a i l a b l e  a t  a p p r o p r i a t e  t e s t  
l o c a t i o n s  such  t h a t  minor  e l e c t r o n i c  m a l f u n c t i o n s  do n o t  r e s u l t  
i n  l e n g t h y  program d e l a y s  o r  hardware r e p a i r  d e l a y s .  

on t h e  f r o n t - e n d  of b o t h  i n s t r u m e n t s  p r o h i b i t s  c o n s i d e r a t i o n  o f  
u s i n g  NRL c a r r y - n e a r  equipment l a t e  i n  t h e  countdown ( l a c k  of 
a c c e s s i b i l i t y  a f t e r  approx ima te ly  T minus 43 d a y s ) .  T h i s  i n f e r s  
t h a t  t h e  ATM C o n t r o l  and Disp lay  Console  i n  c o n j u n c t i o n  w i t h  
ATM t e l e m e t r y  w i l l  be  used t o  p i n p o i n t  m a l f u n c t i o n s  i n  t h e  NRL 
i n s t r u m e n t s  a f t e r  c l o s e o u t  o f  t h e  ATM expe r imen t  package .  U n l e s s  
a n  u n r e a s o n a b l e  amount o f  i n s t r u m e n t  measurements  are p r o v i d e d ,  
i t  may be  d i f f i c u l t  t o  de t e rmine  t h e  l e v e l  o f  per formance  degrad-  
a t i o n  t h a t  t h e  i n s t r u m e n t  h a s  e x p e r i e n c e d ,  w i t h  c e r t a i n  m a l f u n c t i o n s ,  
and t h u s  d e t e r m i n e  whether  i t  can  be  o p e r a t e d  e f f e c t i v e l y  w i t h  
some d e g r e e  o f  d e g r a d a t i o n .  It i s  f e l t  t h a t  w i t h o u t  t h i s  knowledge 
on a l l  t h e  e x p e r i m e n t s ,  any submodule or subassembly m a l f u n c t i o n  
may r e q u i r e  c o s t l y  d i sa s sembly  o f  t h e  e n t i r e  s p a c e c r a f t  from t h e  
l a u n c h  v e h i c l e  and r e t u r n  t o  t h e  MSOB. F u r t h e r  s t u d y  i s  r e q u i r e d  
t o  d e t e r m i n e  whether  t h e s e  i n s t r u m e n t s  and o t h e r  ATM e x p e r i m e n t s  
a re  b e i n g  d e s i g n e d  t o  make t h e  most o u t  o f  o p e r a t i n g  i n  deg raded  
modes and t o  take advantage  o f  c a r r y - n e a r  checkout  c a p a b i l i t i e s  
as l a t e  i n  t h e  countdown as p o s s i b l e .  

8 .  L o c a t i n g  ECE (Exper iment  Checkout Equipment) c o n n e c t o r s  

9. P r i o r  t o  l aunch ,  t h e  ATM expe r imen t  package w i l l  be 
t h e r m a l l y  c o n d i t i o n e d  t o  a t e m p e r a t u r e  o f  75 + 5OF and l a u n c h  w i l l  
o c c u r  w i t h  e x p e r i m e n t s  and t h e  ATM d e a c t i v a t e z .  The e x i s t i n g  
MSFC/Martin-Marietta C o r p o r a t i o n  t i m e l i n e  a n a l y s i s  on  AAP-4 has 
r e v e a l e d  t h a t  a c t i v a t i o n  of  t h e  ATM t h e r m a l  c o n t r o l  sys tem w i l l  

has been  es t imated by  MSFC tha t  t h e  ATM c a n i s t e r ,  w i t h  e x p e r i m e n t s ,  
w i l l  s t a b i l i z e  i n  o r b i t  a t  a t e m p e r a t u r e  o f  abou t  40°F p r i o r  to 
a c t i v a t i o n .  Cont inued a n a l y s i s  i s  r e q u i r e d  t o  d e t e r m i n e  t h e  t i m e  
r e q u i r e d  t o  t h e r m a l l y  s t a b i l i z e  t h e  ATM c a n i s t e r  f o l l o w i n g  a c t i v a -  
t i o n  o f  t h e  ATM thermal  c o n t r o l  sys t em and a l s o  t h e  t i m e  r e q u i r e d  
t o  t h e r m a l l y  s t a b i l i z e  each  NRL expe r imen t  a f t e r  exper iment  
a c t i v a t i o n .  The t i m e  r e q u i r e d  t o  a c h i e v e  thermal  s t a b i l i z a t i o n  
d u r i n g  p o s t  l a u n c h  a c t i v a t i o n  may a f f e c t  t h e  s c h e d u l e d  t i m e l i n e  
f o r  s o l a r  o b s e r v a t i o n  b y  t h e s e  e x p e r i m e n t s .  

O C C U T  in Chm bl lc  ..-.-*-I.I---- I l t - ~ ~ ~ l ~ ~ ~ - h o o d  ol" 36 h o u r s  a f t e r  t h e  AAP-4 l a u n c h .  It 
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10. During EVA f i l m  camera r e t r i e v a l ,  t h e  expe r imen t  
e l e c t r i c a l  power w i l l  b e  d i s a b l e d  f o r  a s t r o n a u t  p r o t e c t i o n .  
The ATM C o n t r o l  and Di sp lay  Console  may be  u n a t t e n d e d  and t h e  
expe r imen t  hea te rs  may be d i s a b l e d  f o r  a p e r i o d  o f  up t o  9 . 5  
h o u r s .  I n  t h i s  t i m e  p e r i o d  t h e  expe r imen t  w i l l  c o o l  down. 
Thermal a n a l y s i s  i s  needed t o  d e t e r m i n e  t h e  t i m e  r e q u i r e d  f o r  
t h e r m a l  s t a b i l i z a t i o n  f o l l o w i n g  e a c h  EVA ( 3  f i l m  r ep lacemen t  
p e r i o d s  d u r i n g  t h e  56-day m i s s i o n ) .  The t i m e  r e q u i r e d  t o  a c h i e v e  
thermal  s t a b i l i z a t i o n  f o l l o w i n g  EVA may a f f e c t  t h e  s c h e d u l e d  
t i m e l i n e  f o r  NRL exper iment  s o l a r  o b s e r v a t i o n .  

11. S e c t i o n  13 of t h e  document,  50M02462 R e v i s i o n  A ,  ATM 
E I D D  S - 0 8 2 ~  Extreme U l t r a v i o l e t  S p e c t r o h e l i o g r a p h  and S-082B 
Extreme U l t r a v i o l e t  S p e c t r o g r a p h  i d e n t i f i e s  t h e  f o l l o w i n g  
r e q u i r e m e n t :  

"The s t o r a g e  t e m p e r a t u r e  r e q u i r e d  f o r  t h e  f i l m  i s  
4 0  p l u s  or minus 5OF a t  a r e l a t i v e  humid i ty  o f  
between 40  and 60 p e r c e n t .  The f i l m  w i l l  n o t  b e  
s u b j e c t e d  t o  t e m p e r a t u r e s  i n  e x c e s s  o f  8OOF." 

T h i s  r equ i r emen t  has been e s t a b l i s h e d  t o  p r e c l u d e  d e g r a d a t i o n  
of  t h e  f i l m  emul s ion  w h i c h  may o c c u r  as a r e s u l t  o f  l o n g  d u r a t i o n  
e x p o s u r e  a t  e l e v a t e d  t e m p e r a t u r e .  O r b i t a l  s t o r a g e  o f  f i l m  i s  
c u r r e n t l y  n o t  i n  a c o n t r o l l e d  thermal  envi ronment  and t e m p e r a t u r e s  
i n  e x c e s s  of 8 0 0 ~  may occur  i n  t h e  CM and i n  t h e  LM d u r i n g  c e r t a i n  
phases of  t h e  AAP-3/4 m i s s i o n . ( 2 )  A A P  c u r r e n t l y  does  n o t  have t h e  
c a p a b i l i t y  o f  s a t i s f y i n g  t h e  e n v i r o n m e n t a l  r e q u i r e m e n t s  f o r  NRL f i l m  
c a n i s t e r s .  NRL s h o u l d  r e a s s e s s  t h e  need f o r  t hese  r e q u i r e m e n t s  
i n  l i g h t  of t h e  p o t e n t i a l  impact  t o  A A P .  

1 2 .  To o p e r a t e  as d e s i g n e d ,  t h e  s t a n d - o f f  h e a t e r s  on S-082 
c u r r e n t l y  r e q u i r e  a vacuum between t h e  i n s t r u m e n t  and the  h e a t e r ,  
T h i s  may impose some l i m i t a t i o n s  on t e s t  p l a n n i n g  and expe r imen t  
checkout  subsequen t  t o  ATM Thermal Vacuum Chamber t e s t i n g .  

13.  
Console ,  t h e  emergency a p e r t u r e  d o o r  "open" commands proposed  by 
NilL/BBRC f o r  t h e  XUV m o n i t o r ,  t h e  XUV s p e c t r o g r a p h ,  and t h e  XUV 
s p e c t r o h e l i o g r a p h  s h o u l d  employ t h e  ATM d i g i t a l  address sys t em 
(DAS) keyboard f o r  these  f u n c t i o n s ,  as was s u g g e s t e d  by MSFC. 

To p r e c l u d e  f u r t h e r  growth of  t h e  ATM C o n t r o l  and D i s p l a y  

(1) C r i t i c a l  Design Review of ATM Experiment  S-054, X-Ray 
S p e c t r o g r a p h i c  Te le scope  - Case 6 2 0 ,  Memorandum f o r  F i l e ,  J u l y  15 ,  
1968 ,  S.  H .  Levine and T.  C .  Tweedie ,  J r .  

( 2 )  T r i p  Report  - ATM Camera Handl ing  Meet ing - Case 6 2 0 ,  
Memorandum f o r  F i l e ,  August 2 1 ,  1968,  S .  H .  Levine  
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14. Failure modes f o r  several of the electromechanical 
devices carried on both NRL instruments should be reexamined. 
For example : 

a. A solenoid-cam electromechanical grating 
changer system is currently employed on the S-082A 
Spectroheliograph to drive the grating +3'43' thereby 
shifting its position from a short waveiength to a 
long wavelength operating range. Two solenoids 
are used, one f o r  clockwise drive, the other for 
counterclockwise drive. If either solenoid fails, 
the grating can be driven in only one direction 
and, hence, can only operate in one desired posi- 
tion. Failure of both solenoids leaves the grating 
in the instantaneous position at the time of failure. 
To overcome these potential failures it is desirable 
to add a spring mechanism such that, if solenoid 
failure occurred the spring would mechanically 
restore the grating to one of the desired positions 
for experiment operation. In addition, if a spring 
is added, it may be possible to eliminate orle o f  
the solenoids. 

b. Failure of the short wavelength rejection mirror 
motor drive system on S - 0 8 2 ~  may leave this heat 
rejection mirror in an undesirable position. A 
spring recovery mechanism could be incorporated on 
this device to reposition the mirror to a preselected 
position for degraded instrument operation. 

c. The predisperser gratings for the S-082B experiment 
are mounted 180' apart in the Predisperser Assembly. 
One grating provides short wavelength dispersion while 
the other provides long wavelength dispersion. Currently 
this instrument employs a solenoid to release the mirror 
for rotation and a stepper motor-gear train to drive 
the assembly to either the short or long wavelength 
position. Failure of the drive or motor system in some 
intermediate position of travel could render the entire 
inst rumeri t  useless. It is suggested that provisions be 
made f o r  a spring override such that failure to the 
drive system of this assembly would automatically restore 
the gratings to the most desirable wavelength range for 
instrument operation. 

d. The NRL instrument aperture doors (one on the A 
instrument and two on the B instrument) should be designed 
to fail in an open position, to insure that door drive 
mechanism failure does not preclude data acquisition by 
the experiment. 
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15 .  The Frequency Coupled I s o l a t o r  A s s e m b l y  p r o v i d e s  a 
c o n t r o l l e d  f r equency  s o u r c e  t o  t h e  S-082~ i n s t r u m e n t  s t e p p e r  
m o t o r s ,  o p t i c s  d r i v e  a s s e m b l i e s ,  camera e x p o s u r e  t i m e  computer ,  
f l a r e  mode c o n t r o l  c i r c u i t s  and a p e r t u r e  door  d r i v e  s y s t e m ,  
F a i l u r e  o f  t h e  HP4310 photon  coup led  i s o l a t i o n  d i o d e  which i s  
c r i t i c a l  t o  t h i s  a s s e m b l y  would be  c a t a s t r o p h i c  t o  t h e  e n t i r e  
S-082B i n s t r u m e n t .  I n  view of  t h e  f a c t  t h a t  the1.e has been  no 
p r e v i o u s  s p a c e  program e x p e r i e n c e  w i t h  t h i s  d e v i c e ,  s e r i o u s  
c o n s i d e r a t i o n  s h o u l d  b e  g i v e n  t o  p r o v i d i n g  a n  a l t e r n a t e  scheme 
f o r  c i r c u i t  i s o l a t i o n  and/or  f o r  p r o v i d i n g  redundancy f o r  t h i s  
p a r t  o f  t h e  sys t em.  

T h i s  d i o d e  i s  a l s o  used  i n  t h e  Photon Coupled I s o l a t o r  
A s s e m b l y  which p r o v i d e s  i n p u t s  f o r  d r i v i n g  t h e  t i m i n g  da ta  d i o d e  
m a t r i x  used  f o r  r e c o r d i n g  data  on expe r imen t  f i l m .  C o n s i d e r i n g  
t h e  impor t ance  o f  t h i s  c i r c u i t r y  t o  t h e  a c c u r a t e  c o r r e l a t i o n  o f  
f i l m  data  w i t h  m i s s i o n  e l a p s e d  t i m e ,  ATM p o s i t i o n i n g  da ta ,  and 
e x p o s u r e  t imes ,  r e e v a l u a t i o n  o f  t h i s  c i r c u i t  d e s i g n ,  as w e l l  as 
t h e  need f o r  redundancy i n  t h i s  a p p l i c a t i o n  a l s o  seems w a r r a n t e d .  

16. It was r e v e a l e d  t h a t  e l e c t r o n i c s  packages  on t h e  S-082~ 
i n s t r u m e n t  do no t  have v e n t  h o l e s  t o  p r o v i d e  a p a t h  f o r  v e n t i n g  
t h e  u n i t s  and t h e  o u t g a s s e d  p r o d u c t s  t o  vacuum. A l l  modules 
s h o u l d  p r o v i d e  t h i s  c a p a b i l i t y  i n  acco rdance  w i t h  t h e  s u g g e s t i o n  
by  Mr. P u r c e l l  o f  NRL. I t  i s  f u r t h e r  s u g g e s t e d  t h a t  a n  examina- 
t i o n  o f  o t h e r  ATM sys tems and e x p e r i m e n t s  be  per formed t o  i n s u r e  
t h a t  t h i s  v e n t i n g  c a p a b i l i t y  i s  i n c o r p o r a t e d  th roughou t  t h e  ATM. 

1 7 .  The c u r r e n t  d e s i g n  o f  S-082~ does  n o t  i n c o r p o r a t e  means 
f o r  i l l u m i n a t i n g  t h e  r e f l e c t i n g  s l i t  p l a t e  o f  t h e  s p e c t r o m e t e r  
f o r  checkout  o f  t h e  T . V .  whi te  l i g h t  d i s p l a y  f o r  t h e  S-082~ 
s p e c t r o g r a p h .  T h i s  means t h a t  a f t e r  c l o s u r e  o f  t h e  exper iment  
a p e r t u r e  d o o r ,  t h e r e  i s  no way t o  p r o v i d e  an open loop  checkou t  
o f  t h e  sys t em ( i . e . ,  o p t i c a l  p a t h ,  image d i s s e c t o r  t u b e ,  and TV 
camera ) .  It  s h o u l d  be de t e rmined  i f  t h i s  i s  a c c e p t a b l e  t o  MSFC 
and t o  t h e  P I .  

18. The camera s h u t t e r  p l a t e  ( p .  66  o f  t h e  CDR h a n d o u t )  
w i l l  n o t  s ea l  t h e  i n s t r u m e n t  from e x t e r n a l  m o i s t u r e  or gases.  
P r e s e n t l y  t h i s  p l a t e  w i l l  on iy  p r o t e c t  t h e  i n s t r u m e n t  from gross 
p a r t i c u l a t e  c o n t a m i n a t i o n .  During EVA for NRL camera r e t r i e v a l  
m e t a b o l i c  g a s e s  and w a t e r  vapor  a re  e m i t t e d  from t h e  s p a c e  s u i t .  
P o s s i b l e  c o n t a m i n a t i o n  o f  t h e  expe r imen t  by  t h e s e  s o u r c e s  s h o u l d  
be  examined. 

19. I n  r e c e n t  months,  NRL A and B i n s t r u m e n t s  have i n c r e a s e d  
a t o t a l  o f  abou t  55 pounds above t h e  c o n t r o l  w e i g h t .  E f f o r t s  
t o  r e d u c e  t h e  growth r a t e  o f  expe r imen t  w e i g h t s  s h o u l d  b e  under-  
t a k e n  by MSFC. 

T h e  t o t a l  ATM exper iment  package c u r r e n t l y  weighs more 
t h a n  t h e  maximum d e s i g n  l o a d  l i m i t  ( c o n t r o l  w e i g h t )  f o r  t h e  
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g imba l  sys tem.  A c o s t l y  gimbal  s y s t e m  r e d e s i g n  may b e  neces -  
s a r y  if t h i s  weight  t r e n d  o f  t h e  ATM expe r imen t  package  sub-  
sys t em c o n t i n u e s .  

20.  The NRL S - 0 8 2 ~  s p e c t r o g r a p h  d e s i g n  c u r r e n t l y  c a n  
accommodate a t o r q u e  motor  i n  t h e  p r imary  m i r r o r  hous ing  which 
would p e r m i t  t h i s  i n s t r u m e n t  t o  t r a c k  t h e  s o l a r  l i m b  i n  a n  ATM 
o f f s e t  p o i n t i n g  mode. Th i s  o f f s e t  c a p a b i l i t y  i s  one o f  t h e  
ma jo r  d i f f e r e n c e s  between t h e  S-082B i n s t r u m e n t  and  t h e  e a r l i e r  
p roposed  S-053B i n s t r u m e n t .  NRL and BBRC have assessed t h e i r  
a b i l i t y  t o  i n c o r p o r a t e  t h e  t r a c k i n g  c a p a b i l i t y  i n  t h e  S-082B 
I n s t r u m e n t  and a l s o  meet t h e  ML-14A s c h e d u l e .  The f o l l o w i n g  
s t a t u s  was r e p o r t e d :  

a .  It  i s  f e l t  t h a t  t h e  p r imary  m i r r o r  t o r q u e  
motor  c a n  b e  p rocured  i n  t i m e  t o  s u p p o r t  t h e  
s c h e d u l e .  

b .  The s e r v o  sys tem c i r c u i t r y  d e s i g n  i s  comple te  
and e x i s t i n g  p r i n t e d  c i r c u i t  boa rd  d e s i g n s  
c u r r e n t l y  have t h i s  c a p a b i l i t y  b u i l t  i n t o  t h e  
sys tem.  

c .  Impact on t h e  ATM C o n t r o l  and D i s p l a y  Console  
i s  expec ted  t o  be v e r y  minor  and a s s u r a n c e  has 
been  g i v e n  t h a t  space  i s  a v a i l a b l e  f o r  t h e  add i -  
t i o n a l  f u n c t i o n s .  

d .  E v a l u a t i o n  of  t h e  t e s t  program i n d i c a t e s  t h a t  
v e r y  minor  impact t o  t h e  t e s t  s c h e d u l e  may b e  
r e q u i r e d  t o  s u p p o r t  a d d i t i o n a l  t e s t i n g  a t t r i b u t a b l e  
t o  t h e  s e r v o  m i r r o r  d r i v e  sys tem.  It  i s  f e l t  t h a t  
some o v e r l a p p i n g  w i t h  o t h e r  t e s t i n g  can  be  worked. 


